Attenuation of genotoxicity under adhesion-restrictive conditions through modulation of p53, gamma H2AX and nuclear DNA organization.
Interactions between tumor cells and their substratum influence cancer progression by modulating cell proliferation and survival. We now investigated whether signaling responses to UV irradiation differ on adhesion-permissive or restrictive substrates. The latter conditions diminished spreading and proliferation of neo 6.3/C8161 melanoma in which metastasis is suppressed by introduction of neo-tagged chromosome 6, but permitted proliferation of human metastatic C8161 melanoma. Apoptosis-associated PARP cleavage and DNA fragmentation induced by UV irradiation were diminished on the restrictive substrate in C8161 melanoma. Genotoxic responses to UV irradiation like persistent increases in the phosphorylation of histone H2AX, induction of the tumor suppressor p53 protein and greater binding of this protein to its DNA consensus sequence, were all decreased on the restrictive substrate. The latter also promoted a 2 fold increase of DNA condensation in chromatin and enhanced activation of the survival - and invasion-associated MMP-9 gelatinase B, preferentially in metastatic C81261 melanoma. Our data suggest that adaptation to restrictive substrates in metastatic C8161 melanoma decreases UV-induced apoptosis, partly through attenuation of DNA damage signaling responses and changes in genomic organization.